Appendix G : Case Studies

Case Study 1 — Manufactured Home

Case Study 2 — Single Family Home



Case Study 1 —Manufactured Home

Unit Type: Single-Wide Manufactured Home
Client Address.  Wilmington, New Hanover County, NC

Introduction tothe Case Study

A young couplewith one child who own and resideinthe homefiled an application for the Wesatherization
Assistance Program (WAP). After the application was approved, aWeatherization Inspector visiting the
home in February 2000 performed a series of inspections which focused on opportunities for both
weatherization and hazard mitigation. ThisCase Study documentstheinspections, theidentification of
opportunitiesfor improvement and final recommendations. Itillustratestheintegration of thewestherization
and hazard mitigation inspectionsand the decision making process used by an Inspector after receiving
Hazard Identification & Mitigation (HI& M) training.

Description of theHome

Theclient livesin a1966 s ngle-wide manufactured home cons sting of aliving roonv/kitchen combination,
two bedroomsand one bath. It islocated in adedicated mobile home park with water, sewer and electrical
underground utility hook-ups. A paved road providesaccessto the homeand the park includestreesand
vegetation. Thereisasystem of drainage ditchesto channel stormwater away from the homes.
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I dentification of Weatherization Opportunities
Onarriving a the home, the Inspector introduced himself to the clientsand made sure they were aware of
the purpose and goasof the WAP. Then he performed asmplereview of theexterior and interior of the
structure asawholeto ensure that the home conformed to program guidelines. Thereview included
sketches and measurement of the home' slayout. Theunit was
found to be structurally sound, so investment of fundsto make
thehome more energy efficient wasjustified.

The Inspector then used astandard blower door test to evaluate |
the"air tightness’ of thehome. Thetestisdesignedtoindicateif
the home has air leaksthat allow heat to escape and make the
homelessenergy efficient. Thehome scored asfollows:

Current Blower Door Reading: 2,800 cfm
Desired Blower Door: 1,500 cfm

Theblower door test resultsindicated thehomehad considerable
air leakage. Leakage wasfound around the front door frame,
wheretheorigina door had been replaced and around the second
door that wasimproperly sizedinapoorly fitted frame.

Broken and missing windowsin thehome a so madeasignificant
contribution to the poor blower door readings.

The Ingpector then examined thefurnace andinterior heating systems. Thefurnacewaslocatedinacentra
cupboard, wasimproperly installed and not in working condition. Therewasconsiderableair |leakage
aroundtheunit, aswell asleakagethrough an unsealed fluefromtheorigina furnace. Theheating ductwork
wasalso inextremely poor condition. Many of the ventswere rusted through, and the clients had taped
cardboard over themto try to reducethe cold airflow. It was determined that these ducts could not be
used.

After completing the blower door test and furnace inspection, the Inspector decided that there were
opportunitiesto use WA Pfundstoimprovethe energy efficiency of the home. Weetherization measuresto
sopair infiltration included theinstal lation of doorsand windows, and applying caulking, roof cement and
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mobile home coating.

Thelnspector then estimated thetypesand quantities of materia srequired to compl ete the Weetherization
improvementsto thehome.

Weatherization MaterialsListing:
1 Diamond Door

2 2x4x8 Treated Lumber

1 Y2 Plywood

12 MobileHomeWindows

15 Caulking Tubes

1 Gallon of Roof Cement

48"  Door Casing

1 Pound of #6 Finishing Nails

2 5-Gdlon Containersof Mobile Home Coating
8

Putty TepeRalls
13 Boxesof Screws

Estimated Material Cost:  $761
Estimated L abor Cost: $761 (1:1 materialstolabor multiplier)

Heating Appliance Repair and Replacement Program (HARRP)

M easur es:

Theclient currently uses el ectric space heatersastheir only heat source becausethefurnaceisinoperable.
Theinefficiency of the space heaters, combined with the high air |leakage, haveled to extremely high
monthly utility bills. Therefore, the Inspector recommended that the client receive agas monitor space
heater that will provide adequate, safe heating for thefamily.

Projected Cost: $1,500.00 (Current CO Reading: 0 ppm)
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Hazard I dentification and Mitigation M easur es:

Beforegoing to inspect the home, the Wesatheri zation | nspector determined therel ativerisk of flood, fire,
wind and earthquakefor thehome. The Inspector found that the region of New Hanover County, NCis
at somerisk fromall four hazards.

Flood - The Flood I nsurance Rate M ap showed that the homeisin an unshaded Zone
C, anareaoutsidethe 500 year floodplain. Thelnspector noted that becausethe home
dated from 1966, before current FEM A standardswere established, the consequences
of flooding might be severe. He also noted that the areaiis susceptibleto localized
flooding from hurricanes. TheFIRM suggested alow risk of flooding from riverineor
coastal flooding, and the Inspector decided to check thelocalized chance of flooding
during theingpection.

Wind—TheWind Zonesinthe US map clearly shows New Hanover County to bein
the orange, Zonelll region. It also showed the Inspector that the areaiis subject to
hurricanes. The Inspector decided that thishazard posed amajor threat and assessed
therisk a medium high.

Earthquake— The National Map of Earthquake Zones suggeststhat New Hanover
County isinamoderaterisk area. Deciding to investigate thisfurther, the Inspector
reviewed the more detailed map of North Carolina. It showed that the most of New
Hanover County wasintheblueor low mediumrisk area.

Fire—TheInspector then consulted theMap of FireRisk. By examiningthefirerisk on
amonthly basis, the Inspector determined that New Hanover County hasafire score
of 7whichmakesit at moderaterisk for fire.

Insummary, beforethe I ngpector had even visited the site, thereativerisksfromthesefour natural hazards
had been assessed and prioritized aswind, fire, earthquakeand flood. During training, thelnspector had
also beeninformed of additional programsand resourcesto maximizethe benefitsto theclient.

Asthelnspector gpproached the property to perform hisinitial assessment
for conformity towestherization program guidelines, henoticed thegrading
around thehome. Thelandisflat and may be susceptibleto flooding
from heavy hurricanerainfal. Thelnspector observed alarge sormwater
ditch behind the homethat wasgenerally clear of obstructions, sohewas
satisfied that the home had alow risk of flooding. Also, asin most §
manufactured homes, the base of the unit wasinstalled two feet above B
groundleve.

After introducing himsdf tothedlients, thel nspector performed anexterior
evaluation of thehome. Theinspection included drawing aplan of the
structure and identifying window sizesand styles. Thistimewasthe
perfect opportunity to review theexterior of thehomefor hazard mitigetion
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opportunities. Thereview focused onthe higher risk wind hazard
and included checking whether the mobile home was properly
strapped and anchored. The home had standard “ over the top”
stylestraps, but anumber of them were not adequately secured and
wereloosewhen pulled by hand.

The Inspector |ooked under the hometo inspect the anchoring of
the strapsto theframe of thehomeand to theground. Theanchoring
was adequate and used standard ground anchors that were
appropriatefor the conditions expected.

Theexterior surface sheathing of thehomewasnoted asbeinginfair
condition. The doors and windows were noted as poor from a
hazard mitigation perspective but would probably bereplaced as
part of the WAP. Most of the property wasfreeand clear of debris.
During theweetheri zation processexcessbuilding materia sand debris
would beremoved from the property, in order to further reducethe
potential for windbornedebris.

Whenthe Inspector movedto theinterior of thehomeand performed
the standard blower door test, hewal ked through the mobilehome
looking for air leaks. During thisprocesshea so assessed theinterior
of thehomefor potential hazards. Although earthquakewasalow
medium risk, henoted that theinterior did not include many overhead
cupboards, free standing furniture or other heavy e ementsthat could
break free or topple during an earthquake.

The Inspector did notice, however, that there were no operating
smoke or carbon monoxide detectorsin the home. Although the
risk of fire outsi de the homewasreduced by anoticeablegap or fire
break between homesand alack of debris, theinterior wasat risk.
The Inspector made anoteto install smoke and carbon monoxide
alarms, hard-wired with battery back-up.
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Whileperforming areview of thefurnaceandinterior heating systems,
the Inspector observed the poor furnaceingtallation. Aspart of the
HARRP program the I nspector recommended ingtaling agas-fuded
heating system that would include gas tanks outside the home.
Although this potential hazard wasnot present at theinspection, the
Inspector saw apotentid for leveraging hisfundsfrom HARRP, WAP
and HI&M. Thelnspector recommended that whilethe certified
gasingdler was putting the heating systemin placethat hedsoingall
agassafety cut-off valveon thefud line. The cut-off valvewould reducethe
risk of gasleakageif therewere abreak fromwind, flood or earthquake. In
addition, the gastanksthemsel ves shoul d be el evated and strapped.

After concluding theinspection, the Ingpector estimated thetypesand quantities
of materia srequired to complete the Hazard Mitigation improvementsto the
home.

Hazard Mitigation MaterialsListing:

Smoke& Carbon Monoxidealarms

Gas Safety Cut-Off Valve

2x4x8 Treated Lumber —for raising the gastanks & interior furnace
1x4x10 Treated L umber —for bracing the gastanks & interior furnace
¥4 Plywood—for raising thegastanks & interior furnace
Resattachment of Anchoring Straps

PRPNARN

Estimated Material Cost: ~ $300
Estimated L abor Cost: $300 (1:1 materialstolabor multiplier)

TheInspector successfully integrated the WAP and HI& M inspections and recommendations. He used
HI& M training to evaluate the relative risks of the hazards and match them against conditions at the
property. Thelnspector made recommendati onsof mitigation measuresto directly reducethe particular
risksat the home and combine program resourcesto maximizethe benefitsfor theclient.
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Case Study 2 — Single Family Home

Unit Type: Single Family, Wood-Frame Home
Client Address:  Wilmington, New Hanover County, NC

Introduction tothe Case Study

An elderly homeowner filed an application for the Weatherization Assistance Program (WAP). Afterit
was approved, a Weatherization Inspector visiting the homein February 2000 performed a series of
inspectionswhich focused on opportunitiesfor both weatherization and hazard mitigation. ThisCase
Study documents the inspections, the identification of opportunities for improvement and final
recommendations. In particular, the Study illustratestheintegration of the weatherization and hazard
mitigation ingpectionsand the decis on-making processan | ngpector usesafter recaiving Hazard | dentification
& Mitigation (HI&M) training.

Description of theHome

Theclient’ shomeisasmall, wood-frame unit consisting of four roomsand one bathroom. Four people
resdeinthishomeincluding an elderly person and children. Thehomeislocated near amain highway and
accesstoisprovided along 800 yardsof poorly maintained dirt road. Therearetelephoneand electricity
hook-ups, but water comesfrom awell on the property. Sewagegoestoadrainfield. Theareaaround
thehomeisheavily wooded with light vegetation at gradelevel adjacent to the home.

I dentification of Weatherization Opportunities

Onarriving at thehome, the I nspector introduced himself to the client and made sure shewasaware of the
purposeand godsof the WAP. Then heperformed abasicreview of theexterior and interior of theoverall
structureto ensurethat the home conformed to program guidelines. Thereview included sketchesand
measurement of thehome' slayout. Theunit wasfound to bestructurally sound, except for aportion of the
roof. Most of theroof sheathing cons sted of wood boards running thelength of the houseand wasfound
to beinfair condition. However, in one corner, the fascia board had rotted and part of the eave was
missing, and, in another corner, the eave was badly damaged from rot and weathering. Therewasno
insulation, and themissing eave created alarge gap between theroof and wall.
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The Inspector noted that this portion of the roof needed
replacement. Although replacing thedamaged portion of the
roof would be more than the WAP aone could fund,
westherization by ingalinginsulaionwoul d beusd esswithout
it. Also, fromarisk mitigetion standpoint, thelnspector redized
that if the eave wasnot repaired, winds could blow up and
intotheroof spaceduring afuture hurricane. Thisaction could
accel erate theroof damage and potentially destroy theentire
home. Therefore, it wasinthebest interestsof thehomeowner,
WAP, and HI&M to repair theroof.

Whenthelnspector examined theins de of thehome, hefound
that the door to the plastic-enclosed porch area was
permanently open, so the energy efficiency of thehomewas
further reduced. The Inspector decided toinstall doorson
the porch and reduce air infiltration. The Inspector also
recommended that attic insulation be installed. To help
diminateair infiltration, hefurther recommended gpplying minor
glazing, caulking, and roof cement. Thelnspector estimated
the types and quantities of materials required to make the
wesetherizationimprovementstothehome.

Weatherization MaterialsListing:

6-Panel Doors

Peep Holes

Door Lock Combinations

Pairsof Hinges

2-Piece Thresholds

Westher Strip Sets

2x6x8 Treated Lumber (For eave)
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15 Caulking Tubes

Glazing Tubes

Gdlon of Roof Cement

Foam Tape Roll

#8 Nails (Pound)

Storm Door Closure

Insulation for 20x26 Attic (use R rating appropriateto
local codes)

PR PR RP©

Estimated Material Cost: $650
Estimated Labor Cost:  $650 (1:1 materials to labor
multiplier)

HeatingAppliance Repair and Replacement Program
(HARRP) Measures:

Whenthelngpector examined thefurnaceand interior heating
systems, hefound theclient used unvented kerosene heaters
asthesolehesat source. Theinefficient hesterswereexpensve
to operateand wereasafety hazard. Therefore, the Ingpector
recommended that the client receive agas space heater to
provide adequate, safe heating for thefamily.

Projected Cost:  $1,200.00
(Current CO Reading: 92 ppm)

Hazard I dentification and Mitigation M easur es.

Before going to inspect the home, the Weatherization | nspector determined
therdativerisksof flood, fire, wind, and earthquaketo thehome. Thelnspector
found that the region of New Hanover County, NC isat risk from all four
hazards.

Flood - The Flood Insurance Rate Map showed that the home isin an
unshaded Zone C, an areaoutside the 500-year floodplain. The Inspector
noted that because the home dated from 1966, before current FEM A standards
were established, the consequences of flooding might be severe. Heaso

CS2-3



noted that the areais susceptibleto |ocalized flooding from hurricanes. Therefore,
although the FIRM suggested alow risk of flooding fromriverineor coastal flooding,
the Inspector decided to check the chance of localized flooding whilehewasdoing the

ingoection.

Wind—-TheWind Zonesonthe U.S. map indicatesthat New Hanover County liesin
the orange, Zone Il region. It also shows the Inspector that the areaiis at risk for
hurricanes. Taken together with thefact that there are numerouslargetreesnearby that
couldfall onthehome, the Inspector decided that thishazard posed asignificant threst,
and so, assessed therisk at medium high.

Earthquake— The National Map of Earthquake Zones suggeststhat New Hanover
County isinamoderaterisk area. Upon further investigation, the Inspector reviewed a
moredetailed seismic map of North Carolina, and concluded that most of New Hanover
County wasintheblueor low mediumrisk area.

Fire—The Inspector then consulted the Map of FireRisk. After calculatingthefire
risk onamonthly basis, the Inspector determined that New Hanover County hasafire
scoreof 7which makesit at moderaterisk for fire.

In summary, before the Ingpector had even visited the site, he had assessed therdlativerisks of thesefour
natural hazardsand prioritized themin order aswind, fire, earthquake, and flood. During training, the
Inspector had also been informed of additional programsand resourcesto maximizethe benefitsto the
client.

Asthe Inspector approached the client’ s property to perform hisinitial assessment for conformity to
Weatherization program guiddines, head so noted the grading around thehomeand thetype of soil. Although
theterrainisflat and appearsto be susceptibleto flooding from heavy hurricanerainfal, the soil isvery
loose and sandy. Conversationswith the homeowner confirmed that the areadrained very quickly because
of the soil characteristicsand there had been noflooding in living memory. Therefore, the Inspector was
sati fied that flooding wasindeed alower risk for thishome.

Asmentioned previoudy, the Inspector first performed an exterior evaluation
of thehome. Theevaluation included drawing aplan of the structure and
identifying thewindow sizesand styles. At thesametime, heexaminedthe
exterior of thehomefor hazard mitigation opportunities. Consstent with his
focus on the higher risk wind hazard, the Inspector noted the need for roof
repairs.

The exterior of the home appeared to be anchored properly to the ground
and the side sheathing wasinfair condition. Thedoorsand windowswere
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noted aspoor from awind-risk mitigation perspective but would probably bereplaced aspart of the WAP.
Therewaslittleto no debrisonthe property.

When the Inspector moved to theinterior of the home and performed the standard blower door test, he
walked through the singlefamily homelooking for air leaks. Duringthetest, healso assessed theinterior
of thehomefor other potential risks. Although earthquake wasalow medium risk, he noted that the
interior included many stacked boxesthat wereat risk of breaking free or toppling during an earthquake.

The Inspector also noted that there were no operating smoke or carbon monoxide detectorsinthehome.
Although therisk of fire outside the homewas reduced by anoticeable gap or fire break between homes
and alack of debris, theinterior wasat risk. Thelnspector recommended installing smoke and carbon
monoxide detectors, hardwired with abattery back-up.

After examining thefurnace and interior heating systems, the Inspector recommended installing agas-
fuelled heating system that would include gastanks outs dethe home. Althoughthispotentia firerisk was
inggnificant, thelnspector saw the potentia for leveraging hisfundsfromHARRP, WAP, andHI&M. The
Inspector recommended that whilethe certified gasingtaller was putting the heating systemin place that he
adsoingal agassafety cut-off vaveonthefue line. Doing sowould reducetherisk of gasleakageif there
wereaninterruption fromwind, flood or earthquake. Thetanksthemselvesshould strappedinplaceat a
minimum and also el evated if there are enough fundsl eft.
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After concluding theinspection, the Inspector estimated thetypesand quantities of materialsrequiredto
completethe Hazard Mitigationimprovementsto thehome.

Hazard Mitigation MaterialsListing:
Replace damaged or missing portion of roof
Install Smoke and CO Alarms—hardwired with battery back-up
Install Gas Safety Cut-Off Vaveonfud line
Elevate and strap gastanks

Estimated Material Cost: ~ $900
Estimated L abor Cost: $900 (1:1 materialstolabor multiplier)

The Inspector successfully integrated the WA P and HI& M inspectionsand recommendations. Without
theroof improvements, weetherization would have not been possible. Thelngpector maderecommendations
of mitigation measuresto directly reducethe particular risksat thishome and combine program resources
to maximizethebenefitsfor theclient.
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